A nonsmoker man in his 40s underwent bilateral lung transplantation with a referral diagnosis of genetic-related idiopathic pulmonary fibrosis (IPF). The patient had no medical history in childhood and early adulthood, nor was there a family history of IPF. His nonsmoker father presented with lung cancer at 59 years of age. The patient was a professional brass instrument player; he had started playing at 9 years of age, and he was recently playing 3 to 
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Case Presentation
As a result of a high-resolution CT (HRCT) pattern indeterminate for usual interstitial pneumonia (UIP), surgical biopsy was recommended, and a prevalent UIP pattern was established at histopathologic evaluation. Considering the patient's relatively young age at diagnosis and history of lung disease in his family, genetic screening was performed, and a likely pathogenic heterozygous surfactant protein C gene (SFTPC) mutation (c.304G>A; p.Val102Met) was detected.
The diagnosis of genetic-related IPF was proposed following a multidisciplinary team (MDT) discussion in 2015. The patient was treated with pirfenidone for 2 years prior to lung transplantation, ultimately performed following progressive deterioration. Anterior-posterior and lateral chest radiograph (Fig 1) at the time of transplantation revealed increased diffuse interstitial markings, with significant apical involvement, causing bilateral volume loss and shaggy outline of the mediastinum.
End-inspiratory HRCT imaging (Fig 2) confirmed extensive interlobular/intralobular reticulations with subpleural predominance, causing architectural distortion and irregular fissures. Distribution was diffuse, with significant upper and middle lung involvement and absence of an apical-basal gradient.
Traction bronchiectasis was present, predominantly in the middle and upper lung. Subpleural cysts and paraseptal emphysematous changes were seen in the apices. Substantial ground-glass opacities were present in the bases and the anterior portion of the lungs, mainly superimposed over the reticular changes. Honeycombing was absent. HRCT findings were categorized as an "indeterminate" pattern for UIP, due to the diffuse distribution with absence of basal predominance and significant middle and upper lung involvement, the substantial ground-glass opacities causing some mosaic attenuation, the absence of traction bronchiolectasis, and the absence of honeycombing.
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The explant lungs were largely sampled and carefully evaluated by the pathologist.
Histologic examination revealed similar architectural remodeling in the explant lungs, with an UIP pattern clearly predominant in both upper lobes.
Patchy involvement of lung parenchyma showed alternate areas of fibrotic remodeling and normal lung (Fig 3A) . At high magnification, temporal heterogeneity was clearly visible, with the presence of fibrotic areas and honeycomb spaces and newly formed collagen aggregate as fibroblastic foci (FF) seen in transitional areas (Fig 3B) e92 Chest Imaging and Pathology for Clinicians and in the peribronchial tract ( Fig 3C) . A more careful histologic evaluation in the less remodeled lung parenchyma noted some features of bridging fibrosis from centrolobular areas to other close bronchioles or pleura ( Fig 3D) . Multifocal aspects of peribronchial metaplasia and abortive granulomas were also seen (Figs 3E, 3F).
What is the diagnosis? Hypersensitivity pneumonitis (HP), also known as extrinsic allergic alveolitis, is a complex pulmonary disease due to an immune-mediated response to an inhaled antigen resulting in inflammation and/or fibrosis of the lung parenchyma. Chronic HP (CHP) usually develops from acute or subacute forms of the disease and is emerging as a very common form of fibrosing interstitial pneumonia. Smoking seems to have a protective effect, as nicotine is believed to inhibit macrophage activation and lymphocyte proliferation and function. 2 Patients with CHP are frequently nonsmokers, as was the patient in the current case.
Genetic susceptibility and host-related factors may play a role, as only a minority of individuals exposed to potential antigens will develop the disease. However, the role of genetic susceptibility in CHP is still undefined. 3, 4 In this case patient, genetic screening detected an SFTPC heterozygous mutation (c.304G>A;p.Val102Met) predicted as probably deleterious (class 4). This mutation is extremely rare in the control Genome Aggregation Database: 1 in 249,496 control alleles. In humans, SFTPC heterozygous mutations have been linked with interstitial lung diseases (ILDs), mainly in children but also in rare cases in adults. 5 The most frequent SFTPC mutation is p. (Ile173Thr) . This mutation, inherited in only one-half of the cases, is associated with very heterogeneous phenotypes, from mild adulthood ILDs to severe neonatal respiratory distress. It has been reported in 1% to 20% of adult patients with IPF in populations with various recruitment bias. 6, 7 The (c.304G>A;p.Val102Met) mutation has been described in the literature only once in a homozygous state, in an infant presenting with ILD. It has never been previously described in a heterozygous state, or in an adult-onset case of ILD. The pathogenicity of this mutation has not yet been assessed by functional studies, and thus the meaning of its presence in the current case remains unclear and must be further investigated.
The availability of this additional genetic information significantly oriented the MDT toward the final diagnosis of genetic-related IPF.
There are > 300 known substances that, when inhaled, have been identified as causing HP. However, in about 50% of the cases, the antigen is not detected despite meticulous investigation. 8 Agents capable of inducing CHP are found in a number of settings, including the workplace, home, and recreational environments. A few articles have reported the occurrence of CHP in wind instrument players [9] [10] [11] [12] ; the most frequent agents are Mycobacterium and fungal agents (Table 1 ).
In the current case, a standard microbiologic analysis of the biofilm in the brass instrument detected contamination with a fungus, Fusarium oxysporum. Serum precipitin analysis against this isolated strain was weakly detected and initially not considered positive (two arcs by electrosyneresis). Usually, the serum precipitin is considered positive when more than four or five arcs are detected. However, given the high frequency of absent precipitins, these findings most likely remain significant. 13 Lymphocytosis > 25% is frequently detected in BAL from patients with HP. However, in fibrotic disease, particularly in CHP with an UIP pattern, lymphocytosis is rarely detected.
14 Thus, in the current case, lymphocytosis (especially in the presence of a higher CD8 þ number), even below the threshold considered suggestive for the disease, could be an another argument that may weakly support the diagnosis.
Twelve months following transplantation, the study patient had optimal lung function and started to play the brass instrument again. A recommendation concerning standard cleaning methods (regular cleaning with 91% isopropyl alcohol seems to be effective) was proposed to prevent recurrent disease.
Radiologic Discussion
After a careful pathology examination of the explant lungs and a review of the HRCT scan, some atypical features that could have suggested a non-IPF diagnosis were retrospectively noted: a certain amount of subpleural sparing could be noted in the most basal slices, alongside relatively extensive ground-glass opacities encompassing some focal areas of subnormal parenchyma, resulting in a mosaic attenuation (Fig 4) . In addition, traction bronchiectasies were mostly proximal with middle lung predominance (Fig 2A) . Of note, the addition of an end-expiratory acquisition (optional in the evaluation of ILD) could have helped us in rectifying our diagnosis by showing defined lobular air trapping, a feature highly suggestive of CHP.
Pathologic Discussion
UIP pattern is usually associated with IPF but is also frequently detected in other clinicopathologic settings such as connective tissue diseases and CHP. The presence of other histologic lesions is now reported as important details to take into consideration for a more confident diagnosis of non-IPF/UIP. 16 In this case, a careful examination of both explant lungs showed several aspects more suggestive of non-IPF/UIP as CHP. These lesions include architectural remodeling clearly predominant in both upper lobes and fibrosis mainly located in centrolobular/peribronchiolar areas with frequent bridging (from bronchiole to another bronchiole or from bronchiole to subpleural fibrosis), the presence of small abortive granulomas, and sparse giant cells.
The differential diagnosis of UIP/IPF and CHP with UIP features is challenging, and several expert authors emphasize the high difficulty in specific diagnoses. 17 These pathologic aspects of CHP have already been reported as key histologic lesions in CHP by Churg et al 16, 18 in two articles and should be carefully searched by dedicated lung pathologists in an expert MDT setting.
In the current case, we detected other features less pathognomonic of CHP such as interstitial inflammation aggregates in follicular patterns and FF. FF were originally described as one of the most pathognomonic aspects of IPF/UIP, but more recently, these features have been reported in other ILDs as CHP, 16, 18 frequently associated with poor prognosis. 19 The FF distribution is instead considered more important: peribronchial FF are mainly detected in CHP, as were noted in the current case. Moreover, the presence of peribronchial metaplasia in the study patient (nonsmoker) highlights even more that the airway tract is the main target of the disease.
A few lesions suggestive of CHP (airway inflammation and a small granuloma) along with UIP pattern were also present in the surgical biopsy specimen. However, during the MDT discussion, UIP pattern was taken into major consideration based on the genetic results and atypical HRCT findings.
Conclusions
We report a rare and interesting case of a brass instrument/mold-induced CHP. This case highlights the difficulty and pitfalls in diagnosing uncommon lung fibrosis. The finding of a genetic mutation significantly 20 and may have important impacts on the graft outcome. In the current case, more precise characterization of ILD as brass instrument/ mold-induced CHP allowed us to suggest more accurate posttransplant care: recommending regular specific thrombone cleaning to avoid recurrent disease.
